Legal and ethical implications of voluntary non-therapeutic sterilization as a way of realization of human reproductive rights by Del Sordo, Sara et al.
2019 ВЕСТНИК САНКТ-ПЕТЕРБУРГСКОГО УНИВЕРСИТЕТА Т. 10. Вып. 3
ПРАВО
© Санкт-Петербургский государственный университет, 2019
https://doi.org/10.21638/spbu14.2019.310 557
ПРАВОВАЯ ЖИЗНЬ: НАУЧНО-ПРАКТИЧЕСКИЕ 
ЗАКЛЮЧЕНИЯ, КОММЕНТАРИИ И ОБЗОРЫ
UDC 342.7;618-089.87
Legal and ethical implications of voluntary non-therapeutic 
sterilization as a way of realization 
of human reproductive rights
S. Del Sordo1, E. A. Chesnokova2, 
U. Genovese1, I. M. Akulin2, N. G. Stoyko2
1 State University of Milan 
7, via Festa del Perdono, Milan, 20122, Italy
2 Saint Petersburg State University, 
7–9, Universitetskaya nab., St. Petersburg, 199034, Russian Federation
For citation: Del Sordo, Sara, Chesnokova,Ekaterina A., Genovese, Umberto, Akulin, Igor M., 
Stoyko, Nikolay G. 2019 “Legal and ethical implications of voluntary non-therapeutic sterilization 
as a way of realization of human reproductive rights”. Vestnik of Saint Petersburg University. Law 3: 
557–565. https://doi.org/10.21638/spbu14.2019.310
This article deals with legal and ethical aspects of sterilization of capable women of reproduc-
tive age. The authors point to the ethical and legal contradiction of establishing a high age cri-
terium. Also, the authors consider the most common reasons for litigation during voluntary 
sterilization.
Keywords: reproductive rights, medical sterilization, voluntary non-therapeutic sterilization, 
wrongful pregnancy, wrongful birth, informed consent to medical procedures, defects in 
medical care delivery, civil liability in obstetrics and gynecology.
1. Introduction
Reproductive rights are an integral part of human rights and citizens in modern so-
ciety. They are enshrined in national constitutions, in international instruments, and in 
national laws. One of the most important components of reproductive rights is the right 
to free and conscious choice in the existence of posterity. This right can be exercised in 
the form of a right for contraception, including permanent sterilization. The principle of 
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private autonomy implies that every capable woman has the right to decide on her own 
what is best for her, for her body, for her way of life. 
The irreversible non-therapeutic sterilization is a most complex problem in the ethi-
cal aspect. There is a high risk that a woman who has made such a decision at a young age 
may deeply regret it later. But does the state have the right to limit her in what it is desir-
able and necessary for this moment of life, based only on the fact that some years later she 
can change her mind? Moreover, it should be borne in mind that for medical science it is 
now possible to have genetically related children for those women who, as a result of surgi-
cal intervention, have lost their ability to conceive a child naturally. 
On the other hand, the demographic and economic situation, as well as the peculiari-
ties of gender behaviors in the country can to some extent justify the government’s inter-
ference in such a sensitive sphere of regulation of private life. 
For this issue, as also for a number of other issues, the emergence of which is due to 
the rapid development of medical technologies, it is necessary to find the right balance 
between private and public interests, adherence to the principle of private autonomy, the 
public foundations1 (Stoyko 2006) and the needs of the state demographic policy. 
2. Non-therapeutic permanent sterilization as a way 
of realization of human reproductive rights
Permanent sterilization is the permanent deprivation of the power of reproduction 
and giving birth. 
It can be divided in therapeutic sterilization and non-therapeutic sterilization: in the 
first one, the aim is therapeutic, as in case of cancer or other organic pathologies of the re-
productive organs, while in second one (non-therapeutic sterilization) the aim is contra-
ceptive, although permanent sterilization reduces the risk of ovarian cancer but increases 
the risk of ectopic pregnancies (Varma, Gupta 2004). 
In males, the most common type of permanent sterilization is vasectomy, in females 
surgical postpartum fallopian tube ligation, interval surgical tubal ligation, and hystero-
scopic tubal occlusion (Patil, Jensen 2015). 
Female sterilization, above all tubal ligation, is a widely used method of contraception 
in some world countries, especially in developing countries, although the total number is 
slightly declining through years. 
However, this problem fully affects the economically developed countries, acquires 
its importance also in relation to women belonging to socially and financially prosperous 
layers of the society.
It should be noted that permanent sterilization is a highly effective method to prevent 
unintended pregnancy. In this connection, many women are considering sterilization as 
a way to realize their reproductive rights and, specifically, the right for conscious choice 
not to carry and not to give birth to children. Some modern women believe that limiting 
their right to permanent sterilization puts them in an unequal position in comparison 
1 More detailed in theoretical context look  — The Idea of Law (London) by Dennis Lloyd (Lloyd 
1974); Obshhee uchenie o gosudarstve (St. Petersburg) by d-r G. Ellinek (Ellinek 2004). More detailed in 
comparative law context look — Ugolovnyj process zapadnyh gosudarstv i Rossii: sravnitel’noe teoretiko-
pravovoe issledovanie anglo-amerikanskoj i romano-germanskoj pravovyh system by Nikolay Stoyko 
(Stoyko 2006, 114, 115–116, 119–120). 
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with men. In this context, the position of supporters of the child free community deserves 
a special attention. But it should be noted that women who are not related to this citizen 
group and do not even know about its existence are often interested in this type of in-
tervention. The reasons may be simply unwillingness to have children, consideration of 
children as a financial burden and the resulting reluctance to lower their financial status; 
unwillingness to change their lifestyle; the feeling that existence of a child can prohibit 
many life choices, including the opportunity to have fun and to travel; the unwillingness 
to be pregnant can have a special meaning for people in model business, for actresses, 
journalists, athletes and all those women for whom pregnancy can adversely affect their 
professional career. In addition, the intention to recourse to permanent sterilization can 
be caused by serious anxieties about the risk of medical complications during a preg-
nancy and childbirth. After all, modern reproductive technology allows a woman to have 
a genetically-related child, without to carry it or to give it birth, but using the services of 
a surrogate mother. In the case that woman after the tubal ligation still wants to become 
pregnant, she can resort to expensive services of in vitro fertilization. 
The topic of non-therapeutic permanent sterilization arouses ethical and medico-
legal matters, which rely also on different cultural and legislative basis. These differences 
affect both the frequency of women’s requests for permanent sterilization, and the number 
of litigations and trends in law enforcement practices in this area.
In the United States, surgical sterilization is the second most common form of con-
traception (Patil, Jensen 2015; Borrero, Zite, Potter, Trussell 2014; Shreffler, McQuillan, 
Greil, Johnson 2015). 
Conversely, in other countries, as Italy or Russia, surgical sterilization is an unusual 
procedure and women achieve their family planning goals opting for other methods.
3. Non-therapeutic permanent sterilization in the United States
In the United States, the use of tubal ligation as a contraceptive method increased dur-
ing the 1970s because of the legalization of the procedure, the improvements of the surgical 
techniques and the creation of federal-funded family planning programs (Borrero, Zite, 
Potter, Trussell 2014). In those years, a contemporaneous negative eugenics movement was 
occurring, with reports on forced and nonconsensual sterilizations of minority, institution-
alized, handicapped, and poor women (Block-Abraham, Arora, Tate, Gee 2015). 
In USA, the health system is primarily based on private insurances. President John-
son introduced a social healthcare program for families and individual with limited eco-
nomic resources called “Medicaid”. In 1979, the U.S. Department of Health, Education 
and Welfare enacted regulations about public and federal funds to desired permanent 
sterilization procedures and introduced a specific consent form to permanent sterilization 
for Medicaid percipient called “Medicaid title XIX form” (Brown, Chor 2014). The form is 
composed by several parts and begins with a fundamental notice: it says that the decision 
at any time not to be sterilized will not result in withholding of any other benefits provided 
by programs receiving federal funds. The second part is dedicated to the patients, who 
state that they have asked for and received information about sterilization and that they 
have understood that sterilization is permanent and not reversible. The last part is dedi-
cated to physician’s statements: the doctor declares he had explained about risks, benefits 
and complications of the sterilization procedure.
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The U. S. Government prohibits sterilization of Medicaid insured woman younger 
than 21 years old and initially required a 72-hour waiting period between consent and 
procedure. Afterwards, this waiting period was extended to 30 days and Government for-
bade physician to obtain consent from woman in labor (Borrero, Zite, Potter, Trussell 
2014; Brown, Chor 2014). 
Although these regulations were at first designed to protect vulnerable populations, 
these rules have instead become a barrier to many women willing permanent contraception. 
First of all, even if the title 19th consent form contains information about the risks and 
the benefits of the sterilization procedure, assessments on the form’s readability indicate 
that it’s overly complicated and its literacy level is too high for the average American adult 
(Block-Abraham, Arora, Tate, Gee 2015; Zite, Philipson, Wallace 2007). 
Moreover, the patient’s reproductive autonomy is interfered with the timing imposi-
tion of the 30-day waiting interval. “Logistical” problems related to obtain a copy of the 
consent form signed by the woman months earlier can arise, so that a lot of women are 
unable to get the desired sterilization due to a lack of a valid signed Medicaid form. 
These regulations appear to be defective because of arising different approaches to 
publicly insured women from privately insured ones: low-income women may not be able 
to exercise the same reproductive autonomy of richer ones (Block-Abraham, Arora, Tate, 
Gee 2015; Brown, Chor 2014). 
Preventing women from obtaining a desired sterilization procedure affects the indi-
vidual free to choose and puts women, especially low-income ones and women from racial 
minorities, at risk of unintended pregnancy, which is associated with social consequences 
for them and their families and with social costs (Borrero, Zite, Potter, Trussell 2014). Of 
course, other factors, such as socio-economic ones, sometimes prevent women to afford as 
many children as they would like to have and so do lifestyle behaviors (Shreffler, McQuil-
lan, Greil, Johnson 2015). 
4. Legal and ethical matters of non-therapeutic permanent sterilization
As we said before, in Italy and in Russia, unlike in the USA, voluntary permanent 
sterilization of healthy women of fertile age is an infrequent method of choice when 
selecting a method of contraception. 
Another barrier to permanent sterilization is “conscientious objection”: if a physician 
has moral or ethical opposition to perform a requested sterilization procedure, the 
physician can refuse his work, but he should direct the patient to another health-care 
provider (Stulberg, Hoffman, Dahlquist, Freedman 2014). Conscientious objection is a 
frequent choice of physician in Italy and other Catholic countries and it can explain the 
low percentage of permanent sterilization procedures in these areas. 
In Italy, in 1998 The National Committee of Bioethics (Comitato Nazionale di Bioet-
ica) said its opinion on the topic of voluntary and not voluntary sterilization, driven by 
international press reporting of cases of compulsory sterilization on mentally disabled 
persons or in ritual cases, like in USA before 1976. The National Committee of Bioethics 
stated that the matter of non-therapeutic sterilization is quite controversial. Italian physi-
cians are allowed to withdraw their performance in case of non-therapeutic sterilization if 
they are conscientious objector. On the other hand, forced sterilization without consent is 
always illicit (Comitato Nazionale di Bioetica, 1998).
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Beyond individual choices related to conscientious objection, in Italy there is no ref-
erence legislation on non-therapeutic permanent sterilization. In 1978 a law was promul-
gated (referred to as law 194/1978) about abortion and social protection of motherhood 
and established that Italian State ensures right to responsible procreation but protects hu-
man life. 
On the other side, article 5 of Italian Civil Code forbids free disposal of one’s own 
body if it causes a permanent diminution of physical integrity or it is otherwise contrary to 
the law. Article 583 of Italian Penal Code states that if someone makes someone else lose 
the ability to procreate (like in sterilization), he can be convicted to jail. 
In the Russian Federation, statutory instruments provide for the right to sterilization. 
According to Part 1 of Article 57 of the Federal Law dated November 21, 2011 No. 323-ФЗ 
“On Fundamental Healthcare Principles in the Russian Federation”, medical sterilization 
as a special intervention with the aim of depriving a person of the ability to reproduce 
posterity, or as a method of contraception, may only be carried out upon the written appli-
cation of an individual of over 35 years of age or of one who has at least two children, but 
with a medical basis and the individual’s consent, medical sterilization may be carried out 
irrespective of the patient’s age or the presence of children (Federal Law dated November 
21, 2011 No. 323-ФЗ “On Fundamental Healthcare Principles in the Russian Federation”. 
Here and below all references to Russian legal acts are given by “ConsultantPlus”. Accessed 
September 27, 2018. http://www.consultant.ru).
Thus, the Russian laws permit permanent medical sterilization as a method of con-
traception even without medical basis, but it provides for certain conditions: declaration 
of intention of a capable person made in writing, as well as reaching the age of 35 or having 
two children. 
If there are medical grounds, no additional conditions are established by the statutory 
instruments. 
In other words, the Russian lawmaker admits the possibility of sterilization “at op-
tion” of a childless woman, but at the same time it establishes a fairly high age quali-
fication. It is notable that the statutory age qualification of 35 years coincides with the 
age from which, according to medical science, the risk of having children with genetic 
or chromosomal abnormalities is significantly increased. However the authors inter-
pret the decision of the lawmaker to establish an age qualification of 35 years as not 
a correlation with the criterion of the “older parturient”, but rather a presumption of 
inconsiderateness and immaturity of the decision to be sterilized at a young age and, 
therefore, a high probability of its revision in the future (Salagai 2009). In particular, we 
cannot disagree with the fact that there is a certain contradiction in the regulation of 
this issue. As a general rule, in accordance with Art. 21 of the Civil Code of the Russian 
Federation, active capacity of an individual shall arise in full upon reaching the age of 
18 years, and the right to voluntary informed consent to any medical intervention, in 
accordance with Part 2 of Art. 20 and Part 2 of Art. 54 of the Federal Law No. 323-ФЗ, 
occurs upon reaching the age of 15 years. Given that medical sterilization is a medical 
intervention, the establishment of a special legal regime for it seems rather controversial 
(Salagai 2009). 
In addition, there is doubt as to how justified from the perspective of modern eth-
ics and in the light of the principle of private autonomy is the limitation of the right of a 
capable healthy person to self-determination in the matter of condition of their body. We 
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should note the position of many authors who, when analyzing particular cases of young 
childless women, have come to conclusion that sterilization of young, childless adults for 
non-medical reasons is ethical if they are properly informed of all the risks including re-
gret (Benn, Lupton 2005).
Undoubtedly, the decision to be sterilized at the beginning of the reproductive age 
carries a high probability of subsequent regret about the decision taken. Understanding 
this may cause a mandatory waiting period to be established by statutory instruments of a 
number of states. As pointed out above, in the United States the waiting period of 30 days 
between consent and procedure is required. Likewise, Article L 2123–1 of the French 
Code of Public Health provides for an interval of not less than 4 months between the sign-
ing of informed consent and the operation itself. As previously stated, the establishment 
of a waiting period also interferes with the patient’s reproductive autonomy. However, it 
should be assumed that establishment of a waiting period for childless women under the 
age of 35, and possibly also the introduction of compulsory preliminary counseling could 
be a compromise decision that allowed for greater respect for the rights of this category 
of persons. 
In this aspect, the key is the possibility of a free and informed choice on the basis of 
complete, reliable and understandable information about the upcoming intervention. A 
guarantee of respect for the patient’s right to receive full information about the upcoming 
medical intervention should be the duty of the physician to obtain consent from the pa-
tient, which is given precisely on the basis of information provided in an accessible form 
(the voluntary informed consent). 
In Italy, as well as in other countries, valid informed consent to medical procedures is 
an essential element that allows physicians to perform medical or surgical interventions, 
according to article 50 of Italian Penal Code (“anyone who harms or endangers someone’s 
right with his/her valid consent is not punishable”). Case laws established that treating a 
patient without valid consent may constitute civil or criminal offence so that patient can 
claim for negligence and ask physicians for monetary compensation of damages (Bhara-
than, Rawesh, Ahmed 2009). It is well known that medical and ethical issues are often 
addressed in courtrooms and the judges’ decisions influence the conduct of healthcare 
professionals (Genovese, Del Sordo 2015).
Recently, a law was promulgated in Italy (referred to as law 219/2017) which states 
that informed consent should be always written documented and included in medical 
records. 
Also, in the Russian Federation in accordance with Art. 20 of the Federal Law No. 323-
ФЗ, the necessary prerequisite for medical intervention is the provision of a voluntary in-
formed consent of the citizen or their legal representative to medical intervention on the 
basis of the full information provided by the medical worker in an accessible form on the 
purposes, methods of rendering medical assistance, the associated risk, possible variants 
of medical intervention, its consequences, as well as the expected results of medical care. 
In accordance with Part 7 of the Article cited, the voluntary informed consent to medical 
intervention or refusal of medical intervention shall be formalized in the form of a written 
document and contained in the patient’s medical records.
It is well known that there is relevant difference between information process and 
simple signature of consent form. A written consent form may be used in courts as an 
evidence of discussion between patient and physician, information and consent obtain-
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ing, but in itself it is no proof of validity in obtaining that consent (Bharathan, Rawesh, 
Ahmed 2009).
Back to permanent sterilization, obviously is important that all women undergoing 
tubal ligation are counseled about the permanence of the procedure, the risks and the 
benefits of the surgical operation. 
It is well known that information contents can affect patients’ choices: clinicians who 
do not discuss sterilization with all patients for whom it might have been appropriate 
encourage them to use other reversible methods and thus missed opportunities to discuss 
sterilization as part of the full range of appropriate method (Kimport, Dehlendorf, Bor-
rero 2017). 
As we said, a gynecologist has a duty to inform women about the surgical risks of 
sterilization procedures, the risks of failure, and to carry out the surgery in accordance 
with good medical practice and to avoid foreseeable complication.
An important root cause of many clinical adverse events that lead to medico-legal 
litigation is poor communication between the patient and the doctor. In Italy, the failure in 
consent obligation can lead to malpractice litigation and patients can get money claiming 
injury to their right of “self-determination”.
Besides failure in communication, other circumstances eliciting malpractice litiga-
tion in sterilization procedures are the following (Varma, Gupta 2004).
Failed sterilization is defined as conception occurring after sterilization and can 
occur many years after the procedure. In case of wrongful conception, the psychologi-
cal and physical consequences following failed sterilization often leads to malpractice 
litigation. If the negligent act deprived the mother of the possibility to have a lawful 
abortion or to prevent the birth of a disabled child, she can claim damage related to 
“wrongful birth”. 
Moreover, a breach of duty can arise when a procedure is not carried out in accor-
dance with good practice or guidelines in case of surgical related-events, that are events 
due to laparoscopic surgical techniques (e.g. vascular or bowel injuries, pelvic pain, meso-
salpingeal tears, tubal transection, tubal torsion, abscesses and so on).
5. Conclusion
Voluntary sterilization of capable women of reproductive age implies a number of 
very complex ethical problems. However, it is indisputable that in a modern state of law 
in the light of the principle of private autonomy and observance of the reproductive rights 
of a person and a citizen, sterilization as a method of contraception is one of the ways 
to realize these rights. The right to voluntary sterilization as a method of contraception 
is provided for by the laws of most modern economically developed countries. And, if 
poorer segments of the population and residents of developing countries used to resort 
to sterilization earlier, now the growth of economic well-being, the development of re-
productive technologies, the changes in gender behaviors, the increase in social and pro-
fessional activities of women may lead to an increase in the number of people willing to 
choose this method of contraception.
The establishment of a high age qualification for childless women is controversial, both 
ethically and legally. More justified would be the introduction of compulsory counseling for 
women under 35 years of age, as well as a mandatory waiting period of at least 30 days.
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One of the most common causes for legal action is the disruption of communication 
between the doctor and the patient at the sterilization decision-making stage. A woman 
may not fully understand the irreversible nature of the intervention, may not understand 
what complications and adverse consequences may occur after the operation. And most 
importantly, a woman may underestimate alternative methods of reversible contracep-
tion. A few months later, the postdecision regret can morph into dissatisfaction with the 
doctors and the clinic, in the belief that if the woman had been properly informed at the 
right time, she would choose a different way of birth control. In this connection, it seems 
expedient to develop a special detailed form of informed consent to voluntary non-thera-
peutic sterilization. In this form, emphasis should be placed on the practically irreversible 
nature of this type of contraception. The low efficiency of surgical intervention to restore 
tubal patency after ligation should be particularly emphasized. The informed consent 
should also include sufficient information on the possibilities of in vitro fertilization after 
sterilization. Also, all available alternative methods of contraception, their efficacy param-
eters, indications for use, complications and side effects should be described in sufficient 
detail in the informed consent. Also in the consent, the possibility of developing of such 
a life-threatening and health-related condition as extrauterine pregnancy after the opera-
tion should be mentioned. 
Other reasons for judicial recourse may be pregnancy after sterilization, as well as 
bodily injury to the woman because of improper surgical intervention. 
Obviously, the medical organization or the physician will eventually be requested to 
compensate the eventual damage for pain and suffering and loss of money if an avoidable 
error, that should to be avoided but it was not avoided, is detected in diagnostic-therapeu-
tic behavior.
References
Benn, P., M. Lupton. 2005. “Sterilisation of young, competent, and childless adults.” British Medical Journal 
4: 330 (7503): 1323–1325.
Bharathan, R., R. Rawesh and H. Ahmed. 2009. “Written consent for laparoscopic tubal occlusion and med-
ico-legal implications”. J. Fam Plann Reprod Health Care 35 (3): 177–179.
Block-Abraham, D., K. S. Arora, D. Tate, R. E. Gee. 2015. “Medicaid consent to sterilization forms: historical, 
practical, ethical, and advocacy considerations.” Clin Obstet Gynecol 8 (2): 409–417.
Borrero, S., N. Zite, J. E. Potter, J. Trussell. 2014. “Medicaid policy on sterilization-anachronistic or still rel-
evant?” N. Engl. J. Med. 370 (2): 102–104. 
Brown, B. P., J. Chor. 2014. “Adding injury to injury: ethical implications of the Medicaid sterilization con-
sent regulations.” Obstet Gynecol 123 (6): 1348–1351. 
Comitato Nazionale di Bioetica. 1998. Il problema bioetico della sterilizzazione non volontaria. Roma: Pres-
idenza del Consiglio dei Ministri Dipartimento per l’informazione e l’editoria. http://bioetica.governo.
it/media/1889/p37_1998_sterilizzazione-volontaria_it.pdf.
Ellinek G. 1908 Obshhee uchenie o gosudarstve (The general doctrine of the state). St. Petersburg: Izd-vo 
“Yurid. centr Press”. (In Russian)
Genovese U., S. Del Sordo. 2015. “Should the anesthesiologist’s role as “warrantor” of patients’ health un-
dergo Courts’ judgements?” Minerva Anestesiol 81 (12): 1283–1285.
Kimport, K., C. Dehlendorf, S. Borrero. 2017. “Patient-provider conversations about sterilization: A qualita-
tive analysis.” Contraception 95 (3): 227–233.
Lloyd, Dennis. 1976. The Idea of Law. London: Pelican.
Patil, E., J. T. Jensen. 2015. “Update on permanent contraception options for women.” Curr Opin Obstet 
Gynecol 27 (6): 465–470.
Вестник СПбГУ. Право. 2019. Т. 10. Вып. 3 565
Salagai, O. O. 2009. The regulation of medical sterilization person: comparative legal analysis and some 
aspects of the national legislation of the Russian Federation. Zhurnal rossiiskogo prava 7: 75–83. (In 
Russian)
Shreffler, K. M., J. McQuillan, A. L. Greil, D. R. Johnson. 2015. “Surgical sterilization, regret, and race: con-
temporary patterns.” Soc. Sci. Res. 50: 31–45.
Stoyko, Nikolay G. 2006. Criminal process of Western States and Russia: a comparative theoretical and le-
gal study of Anglo-American and the Romano-Germanic legal systems. St. Petersburg, St. Petersburg 
State University Publ. (In Russian). 
Stulberg, D. B., Y. Hoffman, I. H. Dahlquist, L. R. Freedman. 2014. “Tubal ligation in Catholic hospitals: a 
qualitative study of ob-gyns’ experiences.” Contraception 90 (4): 422–428.
Varma, R., J. K. Gupta. 2004. “Failed sterilisation: evidence-based review and medico-legal ramifications.” 
BJOG 111 (12): 1322–1332.
Zite, N. B., S. J. Philipson, L. S. Wallace. 2007. “Consent to Sterilization section of the Medicaid-Title XIX 
form: is it understandable?” Contraception 75 (4): 256–260.
Received: October 16, 2018 
Accepted: May 17, 2019
Au t h o r ’s  i n f o r m a t i o n : 
Sara Del Sordo — MD, Specialist in Legal Medicine; sara.delsordo@gmail.com
Ekaterina A. Chesnokova — PhD, associate professor; e.chesnokova@spbu.ru
Umberto R. Genovese — MD, associate professor; umberto.genovese@unimi.it
Igor M. Akulin — Dr. Sci., professor; akulinim@yandex.ru
Nikolay G. Stoyko — Dr. Sci., professor; n.stoiko@spbu.ru
